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ACOUSTIC DIRECTIVITY PATTERNS
FOR ARMY WEAPONS: SUPPLEMENT 1

1 INTRODUCTION

Background

On 20 May 1981, the Army instituted the Instaliation
Compuatible-Use Noise Zone Program (ICUZ). Under
ICUZ, Army installations will work with the local civilian
community to find ways to prevent or lessen the encroach-
ment of off-installation housing and other noise-sensitive
land uses into areas that are, or are likely to be, impacted
by Army training noise.!

V.l to the success of the JCUZ program is a noise-
prediction computer tool developed by the U.S. Army
Construction Engineering Research Laboratory (CERL).
The Integrated Noise Contour System (INCS) creates
distance-scaled noise contours using data on the type,
frequency, and time of 1raining operations; weapon types
and charge sizes; and target and firing point locations.
These contours, when overlayed oi: a map of an installa-
tion and its environs, identify existing or notential
conflicts between noise levels prod: ced by training opera-
tions and noise-sensitive land uses on or near an installa-
tion. Using BNOISE 3.2, the blast noise prediction
computer program associated with INCS, contours also
can be created that predict how changes in training range
operations, siting, use intensity, and weapon types will
alter an installation’s noise-impact profile.? The Army
Environmenial Hygiene Agency (AEHA) can make noise
predictions for any Army installation using CERL's
INCS/BNOISE 3.2 program.

One important data type needed for INCS/BNOISE 3.2
is the individual acoustic directivity pattern associated
with most impulse-noise producing weapons in the Army
inventory. These patterns form a standard module of data
for the INCS/BNOISE 3 2 prediction program.

CERL Technical Report N-60 lists directivity pattern
data obtained during tests at Fort Sill, OK, for many
weapons used routinely in Army training (Table ).} This

'Paul Schomer, “Noise Impect Prediction and Conwuol,”
Military Engineer, Volume 74. Number 479 (April 1982).

"Paul D. Schomer et al.. Blast Noise Prediction Volume I: Data
Bases and Computations! Procedures, snd Lincoln M. Lictle et
al., Volume I1: BNOISE ).2 Computer Program Description and
Program Listing. Technical Report N-98/ ADAGSS440 and ADA
099335 (U.S. Asmy Construction Engineeving Research Labora-
sory [CERL), March 1981).

'P. D. Schomer. L. M. Liule, and A. B. Hum, Acoustic
Derectonty Patierns for Army Weapons, Technical Report N-
A0/ ADASRARDS (K RL., January 1979).

supplement (o that report contains directivity pattern data
for the LAW and TOW antitank weapons and three
regularly used weapon simulators.

Purpose

The purpose of this study was 1o determine the acoustic
directivity patierns of the LAW and TOW antitank
weapons and three regularly used, impulse-noise produc-
ing weapon simulators.

Approach

Noise measurements were made on the LAW and TOW
antitank weapons and on three flash and boom simulators
at Fort Carson, CO. The measurement method was
basically the same as that described in CERL Technical
Report N-60.- Weapon firings were interspersed with
detonations of C-4 plastic explosive. The C-4 was used to
“calibrate’ the site and allow data to be corrected for wind
and terrain effects.

Mode of Technology Transfer

The directivity patterns obtained as a result of this study
have been added to the INCS/BNOISE 3.2 input data bank
and are available for use by AEHA and all Department of
Defense activities.

Table 1
Weapons Tested (Fort Sill, OK)
Weapon Name Mode:
8-in. seli-propelled M110A1L
105-mm tank M60
4.2-in. morntar MS30
8'-mm mortar -
106-mm recoilless rifles M40AL
90-mm recoilless rifles M67
105-mm howitzer Mi02
155-mm howitzer M109
8-in. howitzer Mil0
152-mm Sheridan (tank gun) M551
155-mm howitzer Mild
155-mm howitzer MI09A!

2 DATA COLLECTION

Measurements were performed at Fort Carson, CO. The
antitank weapon data source was the normal training
operations of an armor combat support company. The
simulators were activated especially for the CERL mea-
surements. The test site was an open grassy field, the
standard type of training range at Fort Carson. An
abbreviated test plan is given in Appendix A.

Toent Soquence

Table 2 lists the two weapons and three simulaors
mensured for blast noise during the Fort Carson sest. The




Table 2
Weapons Tested and Event Numbers
(Fort Carson, CO)

27 March 1981 2 April 1981 3 April 1981
Event No. Weapon Event No. Weapon Eveat No. Wespon
1 C+4 1 C-+4 21 C4
2 TOW 2 C+4 22 C+4
3 TOW 3-7 Artillery simulator 23 LAW
4 C14 8 C4 24 LAW
5 TOW 9 C4 2 LAW
6 TOW 10-14 Hand grenade 26 C+4
simulator
7 C4 15 C+ 27 C4
8 C+ 16-18 Artillery flash
simulator
19 C4 28 LAW
20 C-+4 29 LAW
30 LAW
st CH
32 C-4
main body of the test used C-4 plastic explosive as an Calibration

omnidirectional calibration source. The test sequence
consisted of one blast of C4 followed by one or more
events from the weapon or device under test. The C-4
sound-pressure level contours were used to correct for the
effects of wind and/or terrain. This is essentially the same
procedure used during the original Fort Sill measure-
ments.

Messurement Apparaiue

Each weapon or simulator was measured separately. For
each measurement series, microphones were deployedina
concentric ring. A radius of about 600 ft (183 m) was used
for the antitank weapon measurements, and a radius of
250 ft (75 m) was used for the simulator devices. Each test-
series ring consisted of six microphones placed at 60°
intervals around the firing point, as shown in Figure 1.

The microphones were Endeveu piezoresistive trans-
ducers close-coupled to CERL-built preamplifiers and
line drivers. (Appendix B describes the Endevcodevice and
the CERL preamplifiers.) Each microphone was wired to
the CERL mobile field acoustics laboratory, where the
signal was recorded on an Ampex PR 2230 ] 4-channel FM
recorder. For comparison, a standard B&K-type 4921
outdoor microphone system was located at Station 7,
wired to0 the CERL van, and its signal recorded. However,
the peak levels registered by the BEK 4921 system were
“clipped,” because they were larger than the maximum
level capability of the B&K 4921,

During the test, the measurement plan (Appendix A)
had 10 be modified because the simulators and the LAW
rocket produced too little noise to be measured at 800 it
(182 m). So, the west radius was changed o 250 [t (72 m).
‘The sise of the C-4 calibration was reduced from 540 -1,
1b (2.2 ©0 0.5 kg).

Calibration was performed (1) at the beginning of every
new tape, (2) at the end of each tape and/or day, (3) when
changes were made in the equipment or equipment
placement, (4) when the equipment was first set up, and (5)
when any equipm=nt malfunction was suspected. The six
Endevco stations were calibrated with a B&kK 4220 piston-
phone. CERL made special housings for the Endevco
microphones so the calibration could be done using
standard laboratory and field devices (see Appendix B). At
the beginning of each FM tape, the calibration tone was
recorded for about 15 seconds at the measurement tape
speed of 60 in./second (1524 mm/second). The B&kK 4921
system was calibrated initially using the B&K-type 4220
pistonphone. S.bsequent calibrations were performed
using its internal 1000-Hz electrostatic actuator.

3 DATA REDUCTION

Primary data red: tion was done using the CERL-
developed True-Integrating Environmental Noise Monitor
and Sound- Level Meser.! This dats reduction
resulied in a messure of the flat-weigiued and C-weighted
sound exposure level (FSEL and CSEL). The Norlend
computing oscilloscope was used 10 measure flat-weigheed
and C-weighned peak data for each event. Background
noise messurements were also made 10 enswre that the
recorded dawn were fae encugh above the noiee Jevel 10 be

valid. Appendix C lisw analysed daa by evem.

‘Asson Averbuch, ot al., Tvue-Intagnaling Smvicenmental Neise
Mowitor ond Sound-Enpogure Lovel Motor Volumes I tinangh IV,
Technicel Repars N-41/ADASIINGE, ADAIYINNE, ADASIINER
and ADASSNE! (CERL., May 1% June 1970, and March 1000




Each daw event or scries of even's was first corrected by
the adjacent (in-time) C4 calibration events. A set of
numbers was found lor the C-4 events just before and afier
the weapon or device event(s) and used 10 correct the C-4
data to an omnidirectional, hemispherical (actually cir-
cular in the ground plane) radiating source. The event data
were averaged by microphone and corrected by the set of
numbers found to convert the C-4 10 a perfect circular
source. These averages are listed in Appendix D. Similar
weapons or sources (after correction by adjacent C-4
calibrations) were then combined (energy-averaged by
microphone) to form the overall weapon or device direc-
tivity pattern. Corrections were made to form a sym-
metrical pauwern. Appendix D lists the resultant datws by
weapon or device.

“Table 3 lists the data as they are included in the BNOISE
3.2 weapons input table. Tabie 3 is based on the data given
in Appendix D. In the wble, data for the simulators are
adjusted s0 they are relative 10 5 1b (2.2 kg) of C-4 on the
ground (as required by BNOISE 3.2), rather than the }-1/4
1b (0.5 kg) used in the tem. A conversion facvor of 5 decibels
(dB) was used.? The reference distance was 250'm. At this
distance, 5 ib (2.2 kg) of CA exploded on the ground
typically produces a CSEL of 119 dB.

$Paui D. Schomer, e1 al., Blast Noise Prediction Volume I: Data
Bases and Compuistionsl Procedures, Techunical Repont N-
98/ADASIDMS (CERL, March 1981).

4 concLusions

The report gives the acoustic directivity patterns [or the
LAW and TOW antitank weapons and three routinely
used weapon simulitors measured at Fort Carson, CO.
The.e data supplement the pattern data presented in
CERL Technical Report N-60. These supplemental pat-
tern data will be included in the weapon directivity pattern
load module of BNOISE 3.2 and made available to users of
the CERL-developed INCS.

The onsite need 10 vary the original test plan indicates
some of the problems in stiempting to specify standard
messurements for the directivity pattern of Army weapons.
Some of the devices were such that the planned measure-
memt distance had to be reduced from 600 10 250 (18210 76
m). The C-4 calibration charge aleo had to be reduced from
four sticks 90 | stick (i.e., from 5 10 1-1/4 (b{22 10 0.5 kg)).
Standard measurement procwdures cannot be developed
withowt showing sulficient repewtability over time (the
seme weapon messured jn the same place but at different
times), repesinbifity over position (the same weapon
medsused in different locations m diffevem simes), md
until enough is knows sbowm each type of weapon
MMWMMM
charge sine.
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APPENDIX A:
TEST PLAN FOR ROCKET NOISE
MEASUREMENTS

A ckground literamure study was performed on the
sources and Jevels of noise generated by rockets. ‘This study
indicates that very little far-field data exist on rocket noise
emissions other than lor the very large ballistic-missile
types of rockets. For the small rockets, interest has centered
primarily on the noise encountered at the operator’s ear.
For preliminary work, the Army Environmenta) Hygiene
Agency (AEHA) has cquated the pounds of propellant to
the far-field pressure in a like manner to explosions of C-4
plastic explosive or TNT. Indeed, some recent work in the
United Kingdom by Clayden, Walters, and Hillman
supports this concept. They say, '. . . in the near field, the
shock strength depends strongly on the detailed mech-
anism of the starting process, hence there is some scope for
noise reduction, but in the far field it is primarily
dependent on the total energy released.”® Basically, the
small rockets appear to produce most o: their noise from
the bursting of a plug or membrane when the engine
ignites and from the subsequent shock wave formed by the
engine burn. However, the small amount of data which do
exist indicate a fairly extreme directivity pattern for the
noise emissions from small rockets.

To test the preliminary hypothesis that the primary
noise of interest was the burst which comes at or just after
ignition of the rocket engine, simple measurements were
performed on a DRAGON missile at Fort Benning, GA.
‘Typical recorded waveforms are shown in Figure Al
These waveforms are classical shock wave signatures,
identical 10 those gencrated by explosives. Thus, the
literature search and the preliminary measurements at Fort
Benning show that (1) small rockets can be modeled
identically to other impulsive weapon systems such as
armor or antillery and (2) the detailed directivity pattern of
each weapon must be measured similarly to those already
reported in CERL Technical Report N-60 for most armor
and artillery weapon systems.

The purpose of these measurements is to gather required
data on the noise emissions of small Army rockets. These
rockets are characterized by a plug or seal a1 the motor end
which bursis or explodes shortly after ignition. The
primary noise 1o be measured by these tests is that of the
burstir  r explosion of this plug or membrane and the
subsequent shock wave formed by the engine bumn.

SW. A. Clayden, A. G. Walters, A. Hillman, A Survey of UK
Work on Noise and Blowback From Man-Portable Anti-Tank
Weapons,” paper presented at the TTCPW2 Symposium on In-
Bore Dynamics and Intermediate Ballistics, July 7 and 8, 1976,
Mon-~rey, CA.

11

Weapons To Be Messured .
|. Primary Weapons )

a. LAW

b. Improved LAW (VIPER)

c. TOW

d. DRAGON.

2. Second Priority
a. STINGER anti-aircraft missile system

b. Redeye
c. 2.75-in. rocket.

3. Airborne Rockets
a. Hellfire (Helicopter Launch to Antitak Missile
System)
b. M65 (Antitank missile)
c. §§-11 missile.

—nm

DRAGON miissile waveforms (about 100 m
to the rear; FM recording).

Figure Al.

Test Location(s)

It is desired 10 make these tests as part of regularly
scheduled training or other tes's rather than create a
special set of tests just for these measurements. Thus, the
measurement team will move from site to site at various
times in order to accomplish these measurements. To the
extent possible, however, it is clearly desirable to measure
more than one racket at the same location in approx-
imately the same timeframe. For proper data, the test site
must be a clear, level, open area.

Toot Sebup

Measurcments will be done like those already employed
for the directivity patierns of anmor and artillery weapons.
Specifically, measurements will be made on u ring having
a radius of 250 m. Additiona) measurements will also be
made at distances of 500 m, and a1 one site, to the rear of the
rocket at 1000 m. The measurement sites are shown in
Figure A2. Most of these sites will be wired by landline 1o




CERL's instrument van, where FM recordings will be
made of the noise signatures. The other sites will be
manned and will use Nagra recorders and a special, CERL-
developed modulation system.

As with the heavy weapons measurements, 5 ib (2.2 kg)
of C-4 set plastic explosive on a post about 3 {1 (0.9m) high
will be used o calibrate the measurement site and relate
these new measurements (0 previous weapons measure-
ments and previous sound propagation work by CERL.
These C-4 calibration charges are the only requirement
CERL has which may in any way affect the conduct or
order of other (raining or tests.

Approximately 5 to 10 measurements are required for
each rocket-engine combination.

Support Requirements

CERL will do all the measurements and data analysis.
The acoustical data will be gathered by CERL personnel
using CERL equipment. In addition to firing the rocket-
weapon system, the facility involved will have 1o supply
about one 10 two personnel trained in demolition to set the
C-4 explosive charges and will also be responsiole for
safety requirements for use of the weapons and for the C4.
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APPENDIX B:
TEST EQUIPMENT SPECIFICATIONS
AND WIRING DIAGRAMS

Table Bl
Microphone Line Driver Parts List
23 T 23 TSt 30K, 1%
R2LRIO............... e reriseraarereres e 100K, 1%
23, P 1.8M, 5%
2 300K, 1%
L TN . IM, 1%
R, RB. ittt et tieenaantannannnns 10, 5%
13- 10K, 5%
L33 8 R - T 12K, 5%
L5 0 2 47, 5%
L0 P 6-8 ui
L not used
G e 82pl
L T G R 100 pf
L 0.01 uf
O 220 pf
L T ver. DOLused
Qb o SK3024
QF o SK3025
L T O LM30IAN
Ao IS
]
a2 006 1%
oy -1
Mo
f WoR /%
ﬂ 1]
- @
~
) 12 C_l' ;
[
" )
o £ wox Smo
d ! u..y—-g
~ui - A 4

Figure Bl. Micaophone line driver schematic.
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Table B2

Piczoresistive Microphone Preamplifier Parts List

C

30 pf per ceramic disk
20 pi per ceramic disk
10 pf per ceramic disk

3 pf per ceramic disk

Piezoresistive Microphone Preamp

Microphone

+i2

LM 301 AN

Shield

Figure B3. Piczoresistive microphone preamplifier.
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RANGE
SENSITIVITY (AT 1S vac)'

RESONANCE FREQUENCY
FREQUENCY RESPONSE

AMPLITUDE LINBARITY
VIBRATION SENSITIVITY
WARMUP TIME

BURST PRESSURE

SLECTRICAL

SUPPLY VOLTAGE

MAXIMUM SUPPLY VOLTAGE
ELECTRICAL CONFIGURATION
POLARITY

AESISTANCE
Input

Output
lsolation

At lesst 100 10 190 9B SPL

<110 £3 dB ref 1 V per uber (equivelent 10 63 rme mV at 180 98
SPL or 218 mV/pei)"

48 000 Hz, typical

Within ¢! dB 0 5 000 H2
Within £3 dB to more then 10 000 Hz

20.5 ¢8, 100 to 190 a8 SPL
100 a8 SPL st 1 pk g, typical
<30 sec.
»20 psi

18 Ve

18 Vae

Four-active-arm Dissoresistive bridge in sificon
Positive output 1or inoressing presswre

1800 4, typlos
1000 0,

typiosd
100 MG minimum at 80 Vac, leads 10 0ase, leads 10 shisld end
shind 10 csee

1 Rulerenus 6 ¢B « G000 My pder (rme SYRSIAEN) « 3D & 10~ Mraw s + 30 uPe e

Pigure B4. Microphone specifications.
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Lo IOBNTIMCATION
STANDARD TOLEBRANCE —4 L
woas (MLLMETRES)
X ot ({ X2 @)
P K¥Y ] [2-AF T ]
MBCHAMNICAL
MOUNTING Adhesive Bonding (RTV recommended)
MATERNIAL EXPOSED TO
MEASURAND Sisinises steet, Parylene C and spoxy
CABLE Intagrat, four conductor,

WEIGHT (EXCLUDING CABLE)

shisiged, Teflon-insulated conduciorn.
gray PVC jacket. 30 in. (790 mm) long. .08 in. (1.3 mm) @a.

0088 ox (08 g). cable weighs 0.038 oa/Rt (3.4 g/m)

4°F 19 +12°F (B°C o »
48°F 1 *228°F (44°C 10

908 ¢ ph, simvesidel
10 000 ¢. 100 ps hail-aine

lostution resistanes 190 M2 at 89 Ve

Piguse B4. (Come’d).
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Figure B5. Piezoresistive preamp encasement.
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APPENDIX D:
DATA REDUCTION TABLES
The C-4 blasts just before and just after each weapon subiracied from this correction value (o give the corvected
event or series of events were averaged ta form a correction values for each weapon at each station. These values were
value that would convert the C-4 10a perfect hemispherical then normalized to the 180° position and used 10 form the
source. Each weapon was then averaged by station and entiges for the BNOISE 3.2 program.
Table D1
Reduced Data — LAW
C-4 Energy Averages
1 Theough ¢ First LAW Set Volue Bet
(Baw C-4 Values) (Raw Value) Cesvection Cesvectnd Value ShelCa '
128.9 103.3 +9 104.2 - X
1280 105.8 +1.8 197.6 -2
190.6 1183 -8 1175 -12.3
1279 1213 +1.9 129.2 4.6
1313 1175 -1.5 116.0 =158
1%.6 106.8 -8 1060 -8
129.8
C-4 Energy Averagms
3 Thevugh & Second LAW Set Value Be:
(Raw C-4 Valus) (Raw Valwe) Carrection Cesvecred Value SRhefC4
1209 104.2 -6 168.6 -24.7
127.8 1058 +5 108.3 ~-20
127.8 115.7 +5 116.2 -121
127.3 +10
1288 1183 -5 1178 -10.3
L‘_Z_ 106.2 -4 105.8 225
128.3
)
Average LAW Do Be: 3 B
Average LAW Duta Re: Average LAW Dute Re: 3 s of C4 of C-4 with 0 48
ShelC4 (correcsed 1o be symmewical) whear + 688
-2.1 -25.1 185 (")
-2 -ne -16.0 (00%)
-122 -120 S.4 (129
46 -46 0.0 (100"
-i1.8 -120 =5.4 (20")
-8 = clee ()
-122 3.6
Velus for Tobie $ (BNOMKE 3.2 lapm Bam)
® (-18.5) (1 JuT ]
w (-11.1) 20 (-9
w (-169) ™0 (-0 D)
”w (-4.0) 0 (4%
130" (<5.4) 0 (un
156° (-1.9) ;| -17.h H
As<iZR+ 119 (OAR
| 1]
Avevuge »-5.6
-]
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-

Fiest and Second
C-4 Energy Aversgee
(Raw C-4 Valum)

124.1
125.1
125.4
122.2
128.0
128.2

1258

Second and Third
C-4 Energy Averages
(Raw C-4 Values)

124.3
229
124.6
126
128.1
128.3

125.8

Average TOW Data
Re: 5 & nf C4 (dB)

-3.3 *-%0.0)
-25.9
-18.7
-8.0
-10.0
-26.5

A=-129+119=1061
B=0
Average = -4.9

Table D2
Reduced Dam — TOW
First TOW Set
(Raw Value) Carrection
- +1.7
96.0 2.7
1nL? +4
114.2 +36
17.7 -2.2
101.3 -2.4
(Raw Value) Carrection
1210 +15
979 +2.9
110.9 +).2
- +5.2
118.4 -2.3
102.1 -2.5
Average TOW Data
Re: 3 Ib of C4 (dB)
(corrected 0 be symmetrical (dB)D
-30.0
-26.2
-5
4.0
-11.5
-26.2
-129

Values for Table 3 (BNOISE 3.2 lnput Do)

0 (-22.0)
30 (-19.7)
60° (-18.2)
90° (-6.4)

120° (-3.5)
150° (-1.4)

®.3.9 (dB) is more a messwre of the rocket passing meas the mic_phone then
of the weapon firing noiee. Hemce, it is encluded from fusther calculaion

Valee Re:
Cosvecied Value SshelfCs
9.7 -77.1
112} -18.7
117.8 -8.0
115.5 -10.3
989 -26.9
Valwe Re:
Corvected Value SholflA
125 -3.3
100.8 -25.0
na -18.7
116.1 -9.7
9.6 -26.2
Adjusted Average TOW Data
Re:51bofl C4 wih
6 db o Rear + 8048
-22.0 (0°)
-18.2 (60")
-3.5 (120°)
0.0 (180"
-3.5 (240°)
-18.2 (300°)

-1.9

by -30.0 (dB) since the LAW duis show the frent ¢ be the quickest position.

and

measure
replaced
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Table D8
Reduced Data — Anillery Simulotce
C-4 Encrgy Averages First Artillery
; 1 Through 4 Simulator Sev
p ¢ (Raw C-4 Value) (Raw Value) Caerection Corvecied Value
k - 122.0 107.0 +4 107.4
‘f 126.0 11L.9 +14 118.3
& 127.4 1128 0.0 1123
§< 126.8 110.6 +6 111.2
% 128.8 109.9 -1.4 1085
128.1 107.8 -7 107.1
; 127.4 110.6
H Caoxrected Average 110.6
(-4 Average -127.4
s -16.8  Value re: 1174 1b of C-4
; -5.0¢
L 2.8 Valuere: 51bof C4
A = -21.8 + 119 = 97.2 = Value for Table 3 (BNOISE 3.2 Input Data)
0 *The -5.0 dB shift from Figure 17 of CERL TR N-98 plus the 119 dB convernis the data
10 re: 5 1b of C-4 set off on the ground at 250 m.
'
:
!
Table D4
, Reduced Data — Ariliery Flash Simulator
-
3 Pirst and Second Artillery Flash

C-4 Energy Averages Simulator Ses
(Raw C-4 Valwe) (Raw Valwe) Correction Carrected Value

1 8.7 +1.2 H49
i26.8 106.1 +15 i07.6

J 1223 108.8 60 100.8
120.8 100.9 +7.5 o4
1354 104.3 -84 992
121.5 107.1 +0.7 107.8
128.3 110.0
Corrected Averuge 110.0
(-4 Average 128.3

-183  Value re: 1-1/4 Ib ol C4
=se

288 Valuere:5bof C4
A= <238 + 119 = 95.7 = Value for Table § (BNOISE 1.2 Inpue Data)

*The -5.0 dB shilt from Figure 17 of CERL TR N-98 plus the 119 dB conwverts the data
re: 5 1b of C-4 set off on the ground st 250 m. :




Table D6
Reduced Date — Hand Grensde Shmulater

C-4 Lnergy Averagn Hand Grenade
2 Through ¢ Simnulster 300
{Raw C-4 Vadue) (Raw Valwe) Casversion Covversed Vabue
1271 106.4 .9 1073
126.2 105.6 +1.8 1973
126.3 101.6 1.7 1683
1215 100.6 «65 1071
1328 108.7 -4.3 1044
127.7 108.7 .3 190.0
1m0 [L_¥ ]
Corrected Average 106.8
C-4 \verage -128.0
-21.8 Value re: 1-1/4 1b of C-4
-5.0°

-26.2 Value re: 3 ibof CA4
A= 262+ 119=928 + Value for Table $ (BNOISE 3.2 lapan Dawms)

*The -5.0 dB shift from Figure 17 of CERL. TR N-98 plus the 119 48 comwevn the dats o
re: 5 1b of C-4 set off on the ground at B0 m
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